This paper investigates the advantages of using a simple linear programming problem with one unknown to show that whether the given multiple objectives linear programming (MOLP) problems is solvable or not. This kind of investigation is based mainly on both of feasibility and efficiency characterization of the (MOLP) problem. Our goal of this investigation is to help the analyst of better understanding of the nature and the theory of the given problem under consideration. Some illustrative examples is given to clarify this investigation study.
INTRODUCTION
Multiple objectives linear programming (MOLP) problem are often arises when several linear objective functions has to be maximized (or minimized) on a convex polytope.
A number of (MOLP) algorithms have been developed to establish the set of efficient solutions, using a number of different approaches and theorems, among which are the ones suggested by Evans and Steuer (1973) , Tamura and Mura (1977) , Gal (1977) , lsermunm (1977), Ecker and Kauda (1978) and Ecker, Hegren and Kauda (1980) .
Most of these methods depend on the canonical simplex tableau in the multiple objective forms to find the efficient set of (MOLP) For more details about recent work involving the multiple objective linear programming problems, the reader is referred to Schechter and Steuer (2005) , Steuer and Piercy (2005) ,. Tantawy and Sallam (2009) . Some works on general multiple criteria problems also have been made by Wang and Zionts (2006) .
It has been assumed in all of the above these approaches. That the feasible set of solutions is non empty. On the other hand Salukvadze and Topchishvili (1989) gave some description on insoluble multiple objectives linear programming problems based on the situation in which the set of feasible solutions is contradictory and the set itself is empty.
Little investigation has been made in infeasibility resolution in mathematical programming problems (see for example (Refs. 1, 7 and 8)). Most published research results in recent years have been focused on the resolution of infeasibility method in both linear and nonlinear/non-convex cases (Refs. 15).
More analysis has to be done concerning the solvability conditions on (MOLP) problem. In this paper we investigate the cases when there is no solution (no efficient extreme points can be found) for a given (MOLP) problem.This investigation does not depend only on the feasibility of the given problem but it depends mainly on both of the feasibility and efficiency characterization of the given problem. In Section 2 some notations and theory concerning (MOLP) are presented. The main result is implemented in Section 3 with illustrative examples and finally a conclusion about the problem under consideration is made in Section 4.
NOTATIONS AND THEORY
The multiple objective linear programming problem (MOLP) arises when several linear objective functions has to be maximized (or minimized) on a convex polytope defined by:
where A is an m x n matrix and b ∈ R m . If C is a k x n matrix, then the (MOLP) can be formulated mathematically as follows
The problem now is to find the set of efficient solutions E, where
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If we define the set
then a point y is said to be a nondominated point if y ∈ Y and there is no y -such that y ≤ y -.
It is well known (Refs. 5, 16) that a feasible point x is efficient for the multiple objective linear programs (2.1) if and only if there is a k vector of weights λ > 0 such that x is an optimal solution for the linear program:
The idea of using weights seems to be an attractive approach to solve such kind of problems. It involves averaging the objectives into a composite objective and then maximizing the resultant objective but the difficulty of this approaches is in specifying these weights for solving the above linear program (2.4).
Consider the dual program of (2.4) in the form:
Hence this dual problem will be infeasible if the primal problem has no optimal solution due to unbounded in the objective function value. Now let us define a linear programming problem in the form
where e ∈ R k with all entries equals 1, then we have the following proposition
Proposition 2.1
The multiple objectives linear programming problem (2.1) is not solvable if the linear programming (LP) defined by (2.6) has no feasible solution.
Proof -The (MOLP) defined by (2.1) is not solvable if the linear programming (2.4) does not have an optimal solution due to unbounded in the objective function value and hence the corresponding dual problem (2.5) will be infeasible which imply that the linear programming (2.6) has no feasible solution.
To investigate the non solvability condition of the given (MOLP) due to the infeasibility of the set X (the set of constraints). Let us define the linear programming problem
x ≥ 0 where 0 ∈ R n , with the corresponding dual problem
If an r × m matrix Q of non-negative entries is defined such that Q b ≥ 0, then we have the following proposition.
Proposition 2.2
The multiple objectives linear programming problem (2.1) is solvable if there exitan r × m matrix Q of non-negative entries such that Q b ≥ 0 is satisfied.
Proof -Again the (MOLP) defined by (2.1) is solvable if the linear programming defined by (2.7) is feasible and hence its corresponding dual problem (2.8) have a feasible solution u ≥ 0 such that u T A ≥ 0 T , is satisfied. If an r × m matrix Q of non-negative entries is defined then multiplying both sides of the above set of constraints by x ≥ 0, we get Q b ≥ 0.
Let us now suppose that the set of constrains is reformulated as
where A is an (m + n) x n matrix and b ∈ R m+n . Here we point out that the non negativity condition is added to the set of constraints .Consider again problem (2.4), in this case the dual of (2.4) takes the form Using the above result obtained in (2.10) then we have the following proposition.
Proposition 2.3
The multiple objectives linear programming problem (2.1) is not solvable if there does not exit a solution to the system defined by (2.10)
In what follows let us define an L × (m + n) matrix P of non-negative entries such that PAT 2 = 0. A sub matrix P -of the given matrix P satisfying
will play an important rule for specifying the set of positive weights needed for solving the (MOLP) program (using the weighting method).
Remark: the above matrix P can be found through the ordinary phase one of a linear programming problem with zero objective function and with linear constraints in the form u T AT 2 = 0, e T u = 1 and u ≥ 0. If an L × (m + n) matrix P of non-negative entries is defined such that PAT 2 = 0, then the above problem can be reduces to Maximize z Subject to (2.14) P AT 1 z ≤ P b, z ∈ R
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From the above analysis we can detect whether the given (MOLP) problem is solvable or not through the following algorithm New algorithm for detecting the solvability of (MOLP) problems
Step 1 -Compute T 1 = g T (g g T ) -1 , and the matrix T 2 as in (2.13).
Step 2 -Find the matrix P of non-negative entries such that PAT 2 = 0,
Step 3 -Solve the of linear programming problem (2.14) to find the maximum z if exist
MAIN RESULT
The validity of the above algorithm is based on the next proposition for a full description on the solvability condition of the (MOLP) problem.
Proposition 3.1
The multiple objectives linear programming problem (2.1) is solvable if the given problem defined by (2.14) is solvable Proof -the (MOLP) defined by (2.1) is solvable if the linear programming (2.11) is solvable which imply that the equivalent problem (2.14) will have a solution z among the set of constraints such that P AT 1 z ≤ P b , z ∈ R We have to note that using the idea of solving a simple linear programming problem to check whether a given (MOLP) is solvable or not lead us to a way of performing some kind of analysis on the infeasibility and the unbound ness in multiple objective linear programming problem .We have observed that our method is a fast and simple analytical method for detecting the solvability condition of (MOLP). Also the above results are differenent from that obtained by other existing approaches (Refs. 9, 15) where there main task is to study the aspects of infeasibility analysis for mathematical programming models.
AN ILLUSTRATIVE EXAMPLES Example 1 Consider the (MOLP) formulated by
Maximize z 1 (x) = x 1 + 2 x 2 , Maximize z 2 (x) = x 1 − x 2 Subject to x 1 − x 2 ≤ 1 x 1 ≤ 2 − x 1 ≤ 0, −x 2 ≤ 0
